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PURPOSE: To provideaTolffng-bearinafey^ an alloy 
component of a steel material of a bearing"ts-*§duced 
and the cold workability Is held and carbo- 
processing time is shortened and manufacturing cost is 
reduced and which is excellent in the rolling fatigue 
service life particularly under a foreign matter mixed 
oil lubricating condition by using a carbonitriding 
material bearing mainly used in a transmission of an 



automobile as the object 

CONSTITUTION: At least bearing ring of a bearing is 
molded by medium carbon steel composed of 0.4 to 0.8% 
C, 0.4% to 0.9% Si, 0.7 to 1.3% Mn and ^0.5% Cr, and a 
surface hardened layer by carbonitriding quenching and 
tempering is provided on the bearing ring, and residual 
austenite of the surface hardened layer is set in 20 to 
40%, and core part hardness of the bearing ring is set 
not more than HRC58. 

COPYRIGHT: (C)1996,JPO 



mmmrnir up) 02) ^ ^ ^ =^ ^ ^ (A) wmm&m** 

#^¥8 -4774 

(43)4ilHH ¥^8^(1996) 1^ 9 B 

(5i) intci.* mm*$ fftonm&n fi mtm^mm 

F16C 33/62 
33/64 



mWt£ FD (£ 6 JO 



(21) fflS#^ 

(22) fflHB 



#H¥6- 163229 
¥1*6^(1994) 6 £21 B 



(7DWKA 000102692 

*Rflfc*RTfjEBSt*rS| 1 TB 3 #17^ 

(72)»w« &m mm 

&m&m&B#mtim*T±m 1 tbio- 4 

(74)ftB|A #g± ^ 



(54) B8W©*#] fePOttg 
(57) IS*?)] 

Mil*) <it«ia*S¥. o. 4~0. 8 

%C. O. 4%~0. 9%Si. O. 7~1. 3%M 
n. SO. 5%C r ANe,«44»K^MI=<fcyfie»L. R 
»ljt«lfc»»aft:flt A*t t «st L 1= J: *«B«<bB £ fit 
X. *65«<b8a>«B4-— Xir^--C h*t2 o~4 o%t? 



1 

x. 

'>^<<t4>-tEiftiitt6<. is%r\ co. 4~o. 8 

%£> S i O. 4~0. 9%£. MnO. 7 — 1. 3% 
CrO. 5%JilT£* F e 

*t»©»»tf— Xt** HS6<2 0-4O%T\ SOS 

MS. 

[&H0>ttiatti*9i] 

[OOO 1] 
[O0O2] 

*l£A<y|&£l*. h7>X5*/y3 >(Dlr J r(D&&m< 

s^a*** rasas u jitf-yttsatt2gtt££s&£fti*tt 

[0 0 0 3] ^^ja^<+TT*ffiffl$^^«A<y%S 

^"T-<<. R(C. O. 15~0. 496C^<D«m*S 

ft^Lfc (#§^06 2-1 3 2 03 1 #ft|B) • 

LfcGA<y«« mW-563 0 5f4ifil) *\ 
O. 4-0. 8%C^(04'm^OA W)?? 

#TT*tf)&fflf::jgL/c|5jb<yf6£ (ft2t¥6-1 1 8 9 
9^tttt) t<m%ZHTl^ 0 
I0005] 

I*, #fc. 9Uft£AttiBHt£fn r lci3tt*JM*<0-JB0 

#t?#Pa1»iifc I \ L 3fcRfl D - V > ^1) K * * «J#IX 



(2) ^M?8-4 7 7 4 

2 

[OOO 6) R«iaAiB»*ftTlC*5lt**^lC|» % ^ 
10 <t. Anxt±A<fi#T-fc*^ £cB®<bf:i^fc>30ifctN 

aafcs^x h&£ta< c&f=&& 9 $-t»/c fltataffltt 
[ooo 7] Jiaajppiatcgi^ »#4><7>^ 

^fiK^CDiS^t^nSJiDXfc^^ai^iiX h(D»)»£Eo 
fcinXK% fio. f*lc»fcSA;tt^»lfef*Tl::j3l* 
* &t>< y Icftftfcls A< y L«*?£?- 

[0008] 

rttt&tfrtttatJtam £ ta^ts* n*a <t wafers * 

-tEtfiiltSI** 1S%T\ CO. 4~o. 8%£. s i 
O. 4~0. 9%t. MnO. 7 — 1. 3<H>t* Cr 
O. 5%iaT<t. e&tf7?Btt7mfe£$d> 
ftLTMfltcj:UA»dti« S«iii*Sfcj§mS^A 

30 x-f-*--f hS*<2 0~4 0%t\ R-ot&BW 

£ A<H R C 5 8 BT-Cfc* C £ GIMttT* 

[ooo 9] tt&o&st&vtitm*. -tKft&omiz 

S<b®£«mLfcA<£. -t(Dfi&fc&A*tLT£BBS8t 

SL$Ut, £E«<b©<D»B;i---X7^-< ^£2 0- 
40<K<DScalcS3S^r*.> IftilfaoSffiJI*. JbElfl*fc<D 
40 +Jft^»(0«A^MU«^HCT'. «MLft<0»:fiP1gg 

^^HRC5 81ilT(C-r-5. ^fc. IWMIiSB* Iftil 
fttmz1&m**>. J:EIBfi!ta)S?T*^fiJcU. SftS^b« 
A^iftttKU^LT. 3cBB«Hb»05»B3f-X^-< h 

t sag $ .^msrcnfi u fc t <o * l t>. 

[OOIO) 

[f^ffl] O. 4-0. 8%C<D^ffl(D 

^m^^iDJL^iz^^itmmr^tov^ 

O. 4-0. 8%C<D©H4:Lfr<Ott. O. 896C 

50 ra*Dxtt^ssL. ^r5jis3S^<o«^^i*^^1)dxs 



3 

ttO. 5%C r JaT<7>#WStf ^. ^^^fCfctxT 
*Bit***mizimZ*T*MZtmM&* it* 

£i§f*>*rt:*>-e&y % ?b(;» C r ^*DS(DiS3« ^<fc ^ 

<b®fcN*<fiiAa^btis<^y. *®ianbeicBrii(D^ 

«LSfiT«Cl\ CrMitt, »^c<r*o. 3% 

T. O. 02-0. 3%Cr(Dgg(D^Stt4o 

[0 0 12)ffl4>Mn^5lt O. 7 — 1. 3 %M n 
<7>*5a±:?-* 0 MnCDSiD^^ysgfeM^bJg^^ftlCD^ 
A*tS<bte£$$#-f *fc:*>-e. O. 7%Mn^3|-er* % 

»T?^y. 1. 3%Mn^iSr*tt % ^APXtt^^S 

u Mn w-xt t< K*mj*r»«poaB* 

tOO 1 3] ffl^S I &*fi£0. 4~0. 996SK0 
*Sffl£-f S I tfW&KLtJMbfct£tt£J:tfTjH 

o. 4%si*js-eii % 5?*&&g 

3&*6<fc<. O. 9 96Siei8t'tt, ^^Lft^S 

[0 0 14] "tO>m<D*&V9£ LT, P. S. O<0£W 
S(*t32j{K<T*A<. ^C, 3Hb&£fl*aE&£(gj£L 

VZUK+ZtzMz^ O^S(i. 15ppmiaTti5 

too i s] ±&&tfL<Dm£$i&HiztiimLT&Btm<t 
x\ &&t&iti&mv* ctntzNO)^^<o^nkMmit 



0) ^M^8-4 7 74 

4 

A^b@CD«Att««4»/C^S(0^-A^^^ hA<8S 
"t*. -n^2 0 0^T(D<gSr^SLTgSDB®?H 
RC6Oia-h(0*ffiWb©t U fi&tt/C-t^i*©*- 

(0016) «ffiWb®(7>^»^-— A-f-^-^ Mi. 

iSCfffi^fiK^tt, &ffiS?<b@*fc#?&-r*;*--- 

m-xtt'n^sj2o-4o 

%JcMfit-*(D(i. 2 0%^25r*l*. f£A<y*ifr(Defe# 

K*+#-e&y. 4 0%^j@x^t. ^aa^bsos? 

too 1 7] te^. £ffl$CD®$l*HRC 5 8felTfz8J5S 
#£L<tt. HRC48-580©a^:t*. 
£»<0®£tt. &tomXtofo7n&frTtzHl-t2>m9b&& 

20 ®£ (HRC60feLt) <fcyf*{5<r^ (HRC58« 

T) 0t>*m&Ll\ *ffi^bSfc^ur^«i®$$«T 
^ftS/c.fcy^ffi^bJSfc^SEEIgfZ;^*^ 

30 tCthTl^Z* 

[0 0 19] &&&t>&8tmc rttS#J<DSftS<b«lS 
**<J)'5m£5£tt£3fc3-r*<Dfr. 2 0 OTCEUt<Dj£S& 

K**£ffi«<becD«Ub£R*it?- Ztz#>lzi§ic r^S 
<fcU H^fc. *ffi«<bB/c^S«glLrcj:^»S^~ 

a^w ha>»«$««-r*f-At^s<o»©^-A^ 

-r«&»<<r< % ^ffie^bg (Sfttffl^&<D?sms<b 
@) rcs?^(oa®*-A^-< h^tt«T-$*o)r% s 

too2oj vt*<Dte8tmc r ma^ &ma>m® 

®®<b»icB?£<D®££aB*- a^-t 
coicfi^Rjj<7)Sft^bfli3®^^tr^ w * 
50 ft^»i:Lrt>^a)r% ?5ftM^b«is^PBn<7)fiig*fpn5g 



(4) 



t$Bfl¥8-4 7 7 4 



6 



[oo2i] *§&miz*>iirz>&&mit^ 

[O O 2 2] 

ttgflKte. tt*(DSCr420jRtSUJ2»t 
^*>fc. Cft&COJHttfCj: U J I S£»6 2 0 6<D£*ft 

[OO 2 3] »ttaft*Mf*« ^<03^-ei7ofc o 
SftS^tl : 850°Cx 1 50mi n (D&foMitlk 1 0 
0°C;ft*&A*U 

aaSfcll : 8 SO°Cx 4 Om i n CDSftSibfife 1 OO 

*t;ft*fcA*w 



* (Ot'fci. JiCSftt^bffiS^l^ttt. 180t2h 

T\ 9 5 0 0 Cx 4 50m i n<OS*S<b<t 8 5 0 0 CX 3 
Om i n(D$ft»J)08ftLfc&* 1 O OtHfe+fltAftefr 

[0 0 2 4] »^Lfctt««&^J£e>!cO»Slco^ 

10 9 k N. @|ci$g : 2 O O O r p mT% jH^li, 

mftftmmTwtm 7v7j^if r : i 2. 2 

5 k N. 0«aa : 2 O O O r p mT\ iST&li. mfttt 
[0 0 2 5) tt*«^Ltli, SUJ2t»^(DSIA 

20 [002 6] 









CO 






11 

r3 
CX) 


HRC 


(MPa) 


10% 


500 r xia 






€1 


c 


S i 


Mn 


C r 


HRC 




j SSJiSA 


HV 




A 


0.59 


0.81 


0.82 


0.21 


61.3 


28 


57.5 


•100 


2.0 


3.5 


550 




ft 


B 


0.60 


0.50 


0.82 


0.21 


61.5 


28 


57.5 


-100 


2.2 


3.2 


570 




w 


C 


0.55 


0.78 


1.21 


0.22 


60.9 


25 


57.0 


-100 


2.0 


3.5 


550 


SMfc 
II 


D 


0.42 


0.49 


0.81 


0.21 


60.0 


25 


42.0 


-150 


1.9 


3.3 


560 






E 


0.45 


0.50 


0.90 


0.48 


60.2 


25 


45.0 


-150 


1.5 


2.0 


560 




ft 


P 


0.57 


0.28 


0.81 


0.20 


^ 61.3 


27 


57.0 


-110 


1.1 


1.5 


570 




G 


0.59 


0.01 


0.80 


0.21 


59.1 


28 


57.0 


-100 


1.0 


1.5 


560 






SUJ2 


1.0 


0.25 


0.4 


1.4 


63.0 


28 


62.0 


- 50 


1.2 


1.5 


580 






SCr*> 


0.29 


0.20 


0.7 


1.0 


59.0 


22 


40.0 


-200 


0.7 


2.0 


530 


nr 4 > 


SUJ2A 


1.0 


0.25 


0.4 


1.4 


62.0 


10 


62.0 


0 


1.0 


1.0 


450 





1) rt 1 A 

2) S^SftH: 880tX40«in 100t»*&Aft&. 

180tx2hifeKt 

3) 850tx40«in in» 100r«t*&AngU 
180tx2h^L 

4) SCr420IH <&&£ftin) 950t x450ninS^gfl:. 850 t X30«in «IAH 

180t X2h»^t. 

5) &M&{tm0&'%&% 



10 0 2 7] mksk&3ixf&m2&i iz&tihT&z 

m&zzazt* *§&®*HRC6oa-t£fc«-r*fc: 
#>tz(*. c(08ftffis*f*Trc^-r»<Ja^racD»«s<b 
sssn*. c<o&tzm-r*oiz. o. 4%cmjt<oc£ 



50 



O. 4~0. 6%C(DSlt^4 0 

[oo28i s i^s<t^y«^*^a>g9fii^^i 

— S i O. 5~~0. 8 f£ 

3fc« (SUJ 2$9<7)&Atl&I&L$d$) ICitLT. 



(5) 



ya*LTi**. 

[0 0 2 9) &2tt. *^»8C{:^(DSUJ2 
3g£fi. 5 00 0 Cx 1 h(D*jlKLft(Daj^^L 

[oo3o] £2icfctvc. *^^co««c<osm^t 

*s*<y*##«*,;*:a£fc 
su j 2»0mAn&mL#&xf&c&Bt&it&& 

T*<DS U J 2«(DSfttSft:»JcttLT«tLfcft^$» 
»LTl>*,> Cc7>£?|c. **B<*>*£*<y*i&3«:. 8 8 
O'Cx 4 Om i n (Ofi^ra<DS^»b«lS (S£ftgfbl 

[003 1 J 

n&2] 



MI 


mt&m 


(ram) 


i o%m&ik 




SS&&A& 


C 


ift&gft i 


0.50 


2,2 


3.3 




0.40 


2.0 


3.5 


SUJ2 






1.0 


1.0 




0.30 


2.1 


2.6 




0.25 


1.2 


1.5 



10 



20 



30 



8 



* [0032] £3(i. *&W<DtSMCO>&Btm<t#£K 

jB3^t(Dr\ i 2 o-c^fi^ra^aaisegi-e 

f*. $S£&^btt<D^mf^bj&<S U J 2 (D&Aft«S? L# 
(0 1/2IUTi:/<tor^afe^ti6t3l r g$^ l -ct^ o 
^lt<b(*|6fiffiffi4>^®5f-XT^-< htf)#«fz«fco 
T±C*<D-e&*A<. *®«^b®ttNS<bfc t ky^— x 

tf* SflKD^SlJ^AA^^flKi^ft^^A^lim 
£lil?PJCT'fc*^£> v SU J 2<D&A*t&fi5L*t«fciJ 

[0O33] 
[*3J 



i 2 ortc*?tt*^mfcfl;45 (xio-»> 



m* 




<h> 


100 


500 


1000 


2500 


S0J2 




4 


12-30 


19-40 


29-56 


c 




1.5 


3-12 


8-16 


12-23 



[0 0 3 4] *««<0»aCfl[)SftS<b»ttt3fc 
(OS U J 2 ^^AH«g|L*ti:(OSf^11^8i-</i|g^^ 

■n^fcAt, iv*-*^*** i setot^r, 

to o 3 si aeesftfc^r *is»±e» 



50 



*^^(0^M<b«A<^tt(D^r'4,flE^T^-SCi: 
Sft^ib*t<0|»feii(03fe#tt. &@0>Ntf)S 

ibi^^tcor-fe^o 

[0036] 

[£9!(D3J)&J *^^<Ol£A<yifta(* % O. 4-0. 8 



9 

[0 03 7J £fc v ^nSJjtaXA<S«T% &^7C^aS*DlZ 



7 7 4 

10 



